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Xt>£<, -OR 9 , -SR 1( \ Xfi-NHR 11 ^^ R 9 -R n f47XmJ^^XIiT/^7VS 
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COCF , CIO , SbF , PF XIZOSO CF nfi2Xf*3©3g$:&S1- 0 ) tSr 

3 4 6 6 2 3 
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R 5 R 6 
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2 2 3 2 2 

v^f-V, H O-EtOH, H O-MeOH, H O-i-PrOH, 7k^J)^fbtl& 0 MM^^ 
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[0014] frmmxfcu&mmo&MML mmmmzti&hwhztiK mm~±, 

[0015] RStW^^UCHO/^m^/V— h<D^;HklZ.O. 1— 10, «£!>#7-£L<f*0. 5- 

[ooi6] r©SJSJ-J;t), 7t^^tttKp^^f-/HWb^t)^^j^L, fiv^WWURteT? 
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t^ o y^yf$(4)(R,R)(^4)^#rc 0 
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Wb5] 



J&Z&X, 2 ) 6-v ? ^PA-4-^b= 3 rVt°y^y (6) £«80%l;1ifc 0 ft^feK6)£n-^ 
?vHWA(1.2 eq.)t*MLfct, tV^^by/Kl.2 eq.)£-78 o Cm50^aS 

(7)^^^^x->>A^(RuCl[(S,S)-Tsdpen](p-^^), 0.01 eq.)£ft&fflteUt, 
=¥^(4.3 eq.)ihy^/VT5>(2.5 eq.)^5**^illS1^3g7C^J;t)3t^f£ttr 
/^-/l/(8)W93%, 3t^#fi^90%ee-e#/t o {t^(8)^M«^ffiV^ 

-it= > 99 / , < 1), S^yftf5:<!:-?)t^fifjia5»^r/i'3'-/v(7 ) 
quant.) £Ufc, fc^(7)£/>°7^?AttjI(PclCl (PhCN) -TDAE^ttJ^fctf^S/T" 

2 2 

y^Hj;^ t'fc°yvV{*(9) ab5)^rlR^36%(v ? T^T^v-l;b= > 99.5 / < 
0.5)« o 

H«J l 

[0019] *^:T2OO < CT*l^ra$£*lb7^Sc(OT0 (9.8 mg, 0.020 mmol) (CDME (0.50 mL) & 

3 

^PX.S 0 ^»fMicM5tMlT^J5feL7t:iafiL^-l(7.9 mg, 0.024 mmol) Mx., iSK 
Kte%-£XmUXMW-t%c -20°C^XnUUcm^HCHO7mm (85.8 mg, 35% 
w/w, 1.0 mmol)^Sli^-ffi3a(7)7 , Pt D ^-yaiy^S^©^S^/7— h(41 mg, 
0.200 mmo0&>bn*.5c 24H#^M^b«Mfpfi#7K^P^, ykJi;8»£>CH Cl^'3 
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;VftM9wVy774— (hexane:AcOEt = 2:l)"Cfi!f$ti"5o 
*H NMR (CDC1 ) 5 1.24 (d, 3H, J = 7.1 Hz), 2.35 (brs), 3.68 (ddq, 1H, J = 4.3, 
7.0, 7.1), 3.80 (dd, 1H, J = 4.3, 11.1 Hz), 3.94 (dd, 1H, J = 7.0, 11.1 Hz), 7.48 (dd, 
2H, J = 7.3, 8.5), 7.58 (t, 1H, J = 7.3), 7.97 (d, 2H, J = 8.5); 13 C NMR (CDC1 ) 8 
14.5, 42.9, 64.5, 128.4, 128.7, 133.3, 136.1, 204.4 ; IR (neat) 3415, 2936, 1681, 
1448, 974, 704 cm 1 ; MS m/z 164 (M + ); Anal. Calcd for C H O : C, 73.15; H, 

10 12 2 

7.37. Found: C, 72.87; H, 7.40; HPLC (Daicel Chiralpak AD-H, hexane/i-PrOH = 
19/1, flow rate =1.0 mL/min) R isomer: t = 20.0 min, S isomer: t =17.2 min. 
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xnrv-^m^mu mu R'RUR^^^tt-^immm^m^xm, r 

xh£<, -or\ -sr 1c \ xft-NHR n (xt^, R 9 -R u \i7m^xnr^^m 
%m-f a )*m-r e )xmnmm^x\^<DmmtMYXM^n^^^m^ 

tf, MiiCu, Zn, Fe, Sc, X(t7>^V^K7uSf Yfi/M^^Jg^ OAc, O 

COCF , CIO , SbF , PF XftOSO CF «U n{i2Xft3©3g|gC^1"o 

3 4 6 6 2 3 

[fc2] 

R 7 OSi(R 8 ) 3 
R 5 R 6 

^m&C R 5 ^t/R 7 tt|WI-Tr«7£<, ^fcR 5 &^R 6 l-i^\m^mLXh^<, R 8 
[2] R 5 ^7KS^XteT/t^-^K£*u R^TV^/^fi, T/P^/VTy-/^S, TJJ- 
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/vmxizx/vyjvzmu iau R 5 tR 6 ^^(D-nm^mm^mhx\^x 

hX^mRX^imK^m^b^5-6Rm^f^hXhX<,R 7 f)^mm 
[3] T*«i) 




xnTv-frg&mu is.u R'RUR^^t^kh-Mmmm^txm, r 

Tt£<, -OR 9 , -SR 10 , 3m-NHR n (5£^ R 9 ~R 11 \*fr&m i FXltT/l'*/\'m 

grs-fo )§r*-fo )xm^nmmi L xawmmtMYxm^ti6/v4^m(.^: 

t , MttCu, Zn, Fe, Sc, X^^/^Ftg* Yfi/M^VJS^ OAc, O 
COCF , C10 4> SbF , PF XftOSC^CF £SU nf£2X!3:3c7)«^-f 0 ) t& 

H^^xmtimm 0 
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(3) (R)-3 



(4) <R,R)-4 



)|R J> > 9^. % lK * 5 °~ 60% 

[02] 

^ Me n-BuU(11 equiw) ^ ove RuC((S,S)-Ts<lpen](p-cymene) 
(0.010 equiv) 



AY"" n-BuLi (1.1 equiv) oMe RuC 
NaOMe (1.2 eq uiv) j*S g«P*T 

MeOH raflux. Br-^N^Br 2 N H^O, aq. Br A M A^< 
25 " reflux, 2 h T 



HCOOH(4.3equlv) 
NEt 3 (2.5 equiv) 

(6) 

80% yield 




OMe 



(7) 

quant. 
>99.5% ee 



E (2.0 equiv) 
DMF,50X> 



NiClj 6H 2 0 (1.2 equi) 
Zn(1.3 equiv) 
PPhj (4.8 equiv) 
DMF, 72 °C 
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